*1 10-0295168 



(19) ^^^^^(KR) 

(12) ^^^iL(Bl) 

(51) o Int. Cl. 6 (45) ^-ZLQ*} 2001^09^17^ 

COIF 17/00 (11) 10-0295168 

B01J 23/10 (24) 2001\l04€25 < ^ 



(21) 10- 1994-0002426 (65) -g^fl 1 ^ ^-1994-0019602 

(22) 1994 1 d02€08'^ (43) -g^fl"^]- 1994^09^ 14 



(30) -f ^i^J- 9301450 1993^02^ 10<§ =^-i(FR) 

(73) ^t*x\ S^o>^d] 

2. ^•i^^92408 :, i 2 ^ 2Lty*H ^ ^ 25 

(72) ikl}*} n)o)]e)^ig 

= ! §-^SR-93200^ 31*1 >3-^S.^fli2.^^iS^^44 
c l ^^-08540tt^ *1 ^^m^SLgr^ o) 25 

(74) tfleloi ^u] 



(54) *1 = S^- 5? ^ #2} ^^5(-l-7l 7.fl Tfl 2« 0 ^ ,^o]^.^B^<>l^lS^l-^ol %.o) 



5. "--^ 

(i) ^*Rr r 2 °ll ^Sb ^53^ T^*Hr ^J^>1-21 $ 3) ^ ri 2] a) 

r°l 5 °1<£°1 3fe ^1 $ ^ Afl-f- 2)^ -=-3 Hlofl cfl-g-*]-^ ^4Voi^.^ uls. #7)1, (ii) 

#71 £<8-§-°fl ^7l# ^WKr #31, (iii) ol <4 go) S>e^ ^-fr^g- #31, ^ ^^^o.S. (iv) -#71 

3^ SBi^lfe #313. °l-f-<H*lfe 3}^ -S-^o.^. sfe o.S. aialS^^-S- 5>fe x] 5.^^- ^ 
£.1% 7)4 2:^ #2} « 0 v^^- *fl^-#c}.. 

S=*V. ^-Br -#7) « 0 >»] *r Safe JltilSL#aj(> 10 m2/g > 21 ^ 7)7% « ^nfl * (iEfe) 

^°fl *1*1*)1, ^) 7\*?%\ ^7] <&±&°M -§-8-eV7l 3# ^(fEfe-) #ofl *\}dtis}7) 3# ^ -g-^i- t4| 



S MM 



- 1 - 



10-0295168 



* li^* 7fl^3 alS^^, #*| 13 .2-5. #3* Jl«la^3# 7}^Ai, «]--§- «.o> f *Hg.*}. * S«H 



°1 ¥ ^-&* s.-?- "3:3*1 # D ti. 7l^o.s.^-El «H#^fe «fl7l 7}^ ^ali- ol-g-slfe % 



^ 7^x1^1 d_V, n^cflJE €^BS.Aife a] ^# ^ Afl# aV^o. ^--prSV^ AV<y-g. " Aj-^J" ^ofl 7 > 



^l^HI 7l^-# <a-fl«- ^ safe ^ls^^ W# ^ ojtivai O.S. Hl*^ 1 - ^e})S. ^^fl«-4. a, 

a]^ ^DfloflAl ol ^ a^o. Aj-tg-^l 4= AV^ °j7>#ol ^^-^ tgtfls. ^^^-4. o}^J o. 

o.S. 1^1 a] el) o]s. av^ S £sfl£)fe ^T 1 ^!- ^IISMI *^l^o.s.^i ^^^14^ a}^M1 « «.^o. s 7l<?1^ 



tflSb^^S. olS, aV^-^sl-Tflfe JL-%-7.]} ^Efl°l Zr0 2 /Ce0 2 ^EflS.Ai JE.^Sfl-*! a>^- 



^aiq-, oia)^v aj~g- ^.aj-^o] ^o] > ^ 7^ yji *>3-aq«|.;flfe. 1^o S 

9J-^ Mla^^^" ?>fe -tF^* ^12% V ^-fi-7> Ojr}. A>^Aj-_ ^ D flo^ a^-ol ^nfl (in^Oi ^A^ 5)-^) 

^ ^V 0 ^ *7>^-ofl n}.^ <gti_V^ C| ?1^14fe A>^^ Jl^^- m, A>-§- x^S-O. Aj-EfloflA^] 

« ^^sfe Jisfl 9j4Sfe ^^#* 7>^^V SV ^-&]5lolo]: sM, ol^ JlUla^^ ^ ^^-<H1 tflSfl «1 



* t^£r ol^sV ^^A]?l^ ^V4. 
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iicf c-i %Qt;}?\} -g- Zr0 2 /Ce0 2 3l2l £-^3 .03. #2j-°-3. H-g-Sfl ^§3)21 £^ W§..g. 7l*fl3. 

aj. D fl^ ^ LfloiiAi t^o o v^. &t}^ °i p] <&)-§- ?}^5}2 ^^i^o}^ ^^^5a>n <g# ^ xi^i 

7HH, i^* SKrfe ^^1<H 5>^Al?l 2]n]^^ ula^^* £L^s_Vr}^ ^c]t^. 

°1*U* €■ iMoWfc. 

(0 33*fl, -Ml-f- =?■<% *\$= ^ q% r 2 °fl tH* ^ ^sfe <g*H-si ^5 33 r, 2} ti] r ( 

r-ri/r 2 )°l 5 °1"#<>1J1 167 ^oVo] x| S3* § ^ #-§- ^-S-*l" aW&S-a) Hi 3. £ti*rfc ^1, 

(iii) °l^r £°1 *H ^^#-1- #41, 

(iv) 3\^1$<LS., <#7] SBiAl?]^ #41 

£. ^S. ol^-olxl^, o)sL**{ Hiatal ^-§- ^1=3^ $ -Ml* 3 ^ ^SJ-** 7l*fl3. 3 r fe 3* 

go^fe ^3^- S-^ O.^ sfe *] = £ ^l#2l XV^.# 71 Tfl S^#2l ^ISoil ^Tr 7fl2: 



^oj) 700 "C21 ^ sVi *£oflAl ^ -t>*l-# ^EflSl <tf#-g- 03,2. ^ ^x} n).^, £ 

^^^1 3*M3. ai*^l ^ls *»HI^ «Jflf>xi 2>^7^ xlfe -g-s.^1 Hi efl 3*1*1 ^--g- 4-^t5.s^ °la 

^-El go^fc. ^S. wV-g- ^o>o)l ^SV7H1 ^*1 fe^r Ula^^^- 7>^ ^ Sl^. 

^•71 tirTflS ^^^-o.S.^1. ^s. Ji-g-^1 ^ 5SU ^71 H-§-^o)l ^^^-i- ^-C^§ ^ XI O.D1 ZL 

21 Hja^aj^- ±?$2] -g-g-^- A^sl^ 3)^^9] &°-sL =r Xl^. 



°14 «>e^ ^^^J a^x-M 32 ^"a 6 !! 21S11 ^^-S>7fl H^^l^. ^ ^tgoll 2l*V^, 2)^3l^S. <^o]X\^ 

^r^-21 S 7lfe ^*1 ^7H1 *2l 3.71 « -§-ol*>7fl S^gSfJl 2^^" ^ Xl^. 

ae)i}, ^ t^2i c}^- ^ % o]%°. ^#s>^ o>q^ ^Ais>7l ?lsv o}5i 7M ^^l^oi 

9X°]*\. HlS.^^€- t^-§- ^7l (The Journal of the American Chemical Society, 60:3 

09 (1938))°11 ^flsH &-°-°l a-f-M-f °1 -^"flS -^el (Brunauer - Emmett - Teller) U J-»J AST 
M D3663-78°fl «4« -ff-^-ofl ^efl s.^^ B.E.T. «la^^^- sin] 



ol^l. ^ * ^ ^lsat -& ^^^oil^ife 7}^ <aiv^<?l si oja A>-g-^c}. ^ e>]§^. ^ H ^ 

^lS3t aJ-SJ-^ ^(iEfe) ^rS|-€ ^Sl-* (^rW-i-)-i- 7l^S. #5L°lil 37l2l jasfl a] ^7>#o] ^ ^Sfl 

o)l ^^SlOl Xlfe 2.€" 41* A o V 7 ) Ol^7)-i-£ oflS. S-tg ^AV O]^-, 0>^1EAV ^- Ol^^T ggr 

^ Hfe ^-z> oi^-sl *H^-§- °J2ls ^7> ^--R-^ ^ sa^. °lel^ -*fl# SEfe X| e.S^-ol ^4 #S.ol= ^ 

EflS. ^41S>7iq-H^- Ol-Sr ^Efl ^ #SOl= ^Efl7> -?-$5>fe 53 -t- ^^"^ 5a^l^, °l-£- ^Efl ^«.ol Bl^- * f^2l 

°1^^>21 io%# i3q-*>X| ^-fe-cffe- 9J: ^ Xi* 53olci-. >g-^°)] 2l*>^. ^l# ^ ^sa%-oi ^ ^s. 
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•f-'g- $-g- ^^sl-fe- #S.o]h.2] 3j^^8- °M# (Michael L. McConnell) 21 g-^l (the review Ana 

lytical Chemistry, 53:8, 1007A (1981)H 7l*M *&^°\] rr^# # SKH| 2^ #^51^- #3.0] 2=3 ^^S}- 

" $5 * 371" Srfe =r<>1*l ^-ir *}$r #S.ol = ^ ^ 33-§- 3 a] is}±= ?j O.3. t^SM 

1^21 S^#2^ ^12: S.^ 3 -^MlSfTfl 7l^§ 

^7l^V a>fi^ #ol, gig 3 ^2} Tlfl 1 #31fe ^1=3^ * ^ #2} ^#^r ^flSSHfr 3 ^-S. ol ^c^^lcq-. 

*t *l=-2^ # S *, « X|2*rfe ^^V*! ^^l ^ 

**]£|<H 5fl^. °H ^flsH 5ar}. Tfl^K o]s. ^ ? « ^ Aj-oja] 0.3. 7>^-s>i4. 

«r^H. ^# »^ ^o- -g-oBo] ^-£7} ZrOz^^S ^Ej-iflfe- H>^^«>7fl^ 0.1 2 mol/l<?] <gS**l 

sja^ S-SMSaid -g-°Jj-g- 140 "C 300 "C, Wr^^fe 150 X: ^} 200 "C^ £.JEoflAl 7>oj ©HI 7 >^ 

"3* *r 5a^r. H*V, ^23^ -g-°» ^,0) S0 3 /Zr0 2 l-Hl7> w>^-a|*»11fe- 0.34 1^1 J2 .g-qs) fe 
£7> Zr0 2 ^-£S. q-E}iflfe ^-f U}^*) si- Tim 0.1 tfl*l 2 mol/l<?} t^l=3^ -g-^-fr 80TC 150t, wH^*} 

Tilfc- °* 90T:2l £-je«>ih S-tv sfe °J-tt D fl^ 7>i sh 7}^ Tflath ^s. sa^. °H^1, °l2r 

go] 9j7l^ t A J^U3Ft °j7l, a>^-3)S>7ll^ ^3e^o> ^-g- 0 ^* ^>**>^ p H7} 8°1 € "fl^M 

*>7llfe- 0.5 vfl^l 5 

^. ig-tgo)] Sls]-^, ^5 37l7> 5 nm i-H^l 500 nm, a>^-2|s>7flfe 10 nm ^1^1 200 nm°] ^1 a>-§-^- =^ # 

€■ *H-3fc ^1" ^ ^ W 7l#, s-^l =^ s.*1 ^7fl ^2,583,735J:, ^-^2,583,736 Jl, 

f-^i^.SSSJS?^, ^^12,596,38031, 1-^12,596,382^, ^-^12,621,5763: ^ ^^12,655,97231 °11 7l^fl^ ^^ofl 

€■ "fl-'S^^fe. 3 vfl^l 100 nm. 5^*] 50 nm^ 3.7]^ 7}7.]^ *r-g-*Rr S<>1 7>^-*>c1-. 

#t 471 pHSh ^£ ^ £.°j a^^^ #S.o1= ^^-l-ol oV^«>Jl ^H^V S-^^. 7 >^ ^ oJl£S. 

-§-5f)o> ^Vuf. g. ^o\] w o v^oil 21*1 ^ 2^*-fr ^<:>14. 

€■ "o 1 "^^ ^-^ofl t4 = ^, >H# #21 ^5 H7H) tfleV *|s.a^ ^21 3.7] {°]% ^ 37] 

^^1, ofl* l-'S nmS ^^1^)21 Hl^r «J= 5 ol^J-ololo): ^-cj-. wife W>^-^S>7llfe ^ i 0 o^j-oH, 
D13- a>^-3)s>7flfe 21= 20 ol^^m. 2f 5 °1^>21 UlS. ^ol^l "l^'S^-i- ^^°tlfe 

#nflS. «>l-g-*>7Hlfe- Dfl^- tilS^3l^- 5>fe^ H«1^^. 

^^<H1 •i 1 "^ 2 ! ^-°1 ^e1*Vjl w>^-z]^V ^ a] Efl <£of| 4s^ ( Ale.^^- Zr0 2 ^(Sfe) 4# -tt^-g- CeO 

2 °1 'a-^-O-S. SE*> Ul ^tg-^ Aj-EflS. $7fl5>fe ^-f , Oil- 21 «lS^^-a- °l-^2l-Al?l^ O.S. Ol U] o>^A] ^"S-^H.^ 

^1^^ ^13 ^^-(SEfe £.^§ A o V 7l ^^1-°11 ^7}S. £.^§ ^5. Sfltr. A cJ-7lS.V W>2r S-°l ^^-S. A>^-^ X| s 

at AVs}.^. (X| e.^i^o» ^(5£fe) >*fl# -il-^-i-21 a)s^3l^- ^V^^-Al?!^ ^ o.s. 2>b1a1 a^o. 
oil 4^. AVs^ ^Bflsl 2^#2l tila^^^- Aj^3i o. s Aj-^i 7]]^^- ^ o_^. ^svatr. 
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i*. ^1", 3* H^r Wl^^E^» ^ 1- ^ Sfl^. #* °1 #°)1 ^ o>q^. ^ = 

°1¥ « ffi^ Afl7>X| #3*M|7> aiW *V§-34. 

^"71 S^-g- *1*H tflSH 0.1 iJM 20 ^%7\ * ^ Si^s. o o vol<^o> s}-cf. 

ol<^ ^ol 2:71 £tf-!-a- ^, 1^21 « 0 V^^ ^ 2 ^jflofl 0 ] ^-§-ofl <§ 7 )s. 37}*}t}. o] 

nl^ 7 }s.ol ^.^^1 ufl^X) ^=g©Vuh 

7l«flS -M-g-* sfl^. «■ *TH ^*>^, <y-J2.u|o> ^-g-°Jl-|. ^jo] H>^-2l sVr+. 5EfV, JlSfl igEflSl <*7l7} 

^^e)-al(JEfe-) ^ =11 f^l ^Tfl -g-afl^ *r flfe , <97l» JlSfl ^EflS- 271 £W<*| 3]^3 £ 0 jAl?j ^ Xicf^r 

3* <a-^r 5a* 

•s- t^M^t A>-g-s)^ <g7]^ -§-°-»2i his^ ^-£7} ^ja.«- <a^fe »WEi, ^y^- <m* *^ 0.1 N ifl*l 1 

#71 ^7fe <a^^lS., ^^>^ SE^ ^^-^ ^^-S- ^r^^ ^ Sfl^. «BM SWl *r m^rS>^^ %o] ^cf. 

^7>^ (18 ^fl^l 25 °C) aV-g- ^^-#21 *ff- -g-£ofl^- ^ Slo.^, «V-g- £.^-1-2] ^ ^s. 

<*7l^ -g-^21 ^7>7> ^51^* "fl, «-a^l?l7l fl*H H J-g- *^ v #* ^9} ^ ^ 9X^. 

^^l7>^^s)Si* ^, *^ <^4, «7j- t 712.71 2^ Q$ ^--e-*-*^^ ji*H/^^| *el 7l#«fl elsfl 

°H^. «>1^- ^°1 *M ^=r€ ^fl^^l^ Sa^. °H >Haf*- * <a-SLM°> a r-§-^^S. ^ ^ 

^1?>, #-8- °l-g-*W ^r^*>fe 53^1 yl-^-alsl-^. ^^S>feffl o|« <g-s^, ^-^^i ^ 7^ #^ 

^■^•*l-fe #■§■ *07l<5l-7l fl«B^. A-fl3j« 80^1^1 300 t. a>^-^S>7flfe 100 tfl^l 150*021 f£oH^, ofls. s. 

« -§"71 ^6)lAi, ^f2)AS. "921S. ^ 5ft o.^, TiSfe -a^tb *^=»1 «fl^l SE?}-. -*7l « 

^ ^^lS.-¥-&l 21^ ^^"^ afe^-7l*V W>2> ^-Ol ^-e)*H^ OJ21S. ^l^^V ^?}## # ^cfl jfl^Al^ <g^- 

^ , a°ll 2lSl) 7i2:(^ ?iS)Al^ ^ 3* ^ Siq-. 



* *TJ«1| «hS W o V ^2l n>xln| ^TiHHfe., °J 2l 2l 4)3} ^ (Hfe) ^2: ^ 4J^#* Sl-iAl^o]: ^Vtf. O] B\ & 

^±^r ^ (#) °1 ^-^*1 "41^1 atb, *>4ife Jl-g-sfl^-21 l^SH- ^*5a1 

tfl. 5>4l -g-S.^- S>^o)] ^. ^-^2^ S^l-oll tflSfl A}-§-€ ^£°I1 42* Sl't^^-S. ^ 5iil^. ^21 2:^#-§- 

fl^*>fc cfl HKEEAl 3££_# 2rS.2i.tl ^ ^S, d ^Sj-«] tt^l-^ 2:-^#ol A>-g-^ ^-3E<2)- ^o^E ^-<g 

a oiel^ 4^^- »is ^°11 °l-§-€ €-3Eii4 c-1 <g«- <& 2^i# ^^#°flAi <acH^ *r 5U^r 
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go), £ >£Hj6)l «t 700^2} nfl-f ^ ^.g. ol-g-^H ^-§-«H* <£* 

i=. ojHj-ajo] -^S)^. gtgg- n^m. a}^a 0 > *>4i icMlfe 700 lOOOt:, 4t^Wfe 800 xfl^l 1 

000*02} >g^5. 5>i *£°1H ^^-*|.7fl ^r^^ 



JL-Br, *3*Br j!-8-*H* ^^*>al X -fcHl S1«B ^-^5>7fl tfl ti.VS.Al Jfl.fi.# *JE..SiLl} ^ £-£0)] 

*>4ia1?i Jfa»>£. tt<34| ^-ef ^^^1 2^#* o.s *l*£l£- alS^^-S- -fr*!^. 

«■ « 0 >«H1 £)«H <£* ^ a^#ofl tfl^fe- ol«H| SLcJ- *<M|S>7fl 53°l c 1-. o] 3£^#£. ^2] 

£ »£*$2\ 2^** 10 m 2 /g* ^4*>fe iS* ?Hr 51* «-tf. 

€■ 3^*£ ti>^-^e>7fl^ 20 m 2 /g £i* uHMtiMfe- 30 m 2 /g °]*<t. ^ 3 «HH*WI& 40 m 2 /g 

°l-#2] als.^* 7>^rf. ^-fofl f w o v^o)i nq-ej- ^<H^1 2:^#* 43x1^ 5o m 2 /g e>l^-2] als.^* 

fe* *>4i £-£.°)W s>diSl^- ^-f^li ^^-SV tal 3* c^^&l o.xlsM, 800 "C ^1^1 5>db: ^^ol 

nfl-g-^Sl 2:^#-& 20 m 2 /g c>l-^ ( 2)S>7flfe 30 m 2 /g °\-$, v}^^ *»fl^ 40 m 2 /g Hla 
7>^ ^ $a^, 900T:°1W ^r^€ «4) ^ t^2l 3&4'B'£< 20 m 2 /g ol-^-, y>^-2)S>7ll^ 30 m 2 /g o)^- 
«>^-2j*V>Hfe 40 m 2 /g ^K^Zm-i: <^^] -rr^]^: =r Si^-. ^, -g- £^#-8: nfs] Hls^^^ll 

A J"7l ^^?V H>2^ S-Ol, Aj7l -^£.0. ^S., H>^-3)5l-7flfe JL-Ml SEfe -a-JW ^Eflol ^ EflS. -g- 

-#^21 & S^#2] X ^ 3^ ^^^^-S- <a*^ 3Efe- ^» 0 V^ TllS. 

^ -4HW^I cfl**Vfe- ; S-^7>^?> -f Aflt!- €■ *^2i saj^i ^^fl^fe- 53* ^iflnl, nsi 3 

^ols -M|#(«a^a s.^ ^ °1 ^-^^31 tcj-^ £^ i-g-5fl7i- <^cH^** M-El-iacl-. ^# «-^oi ^^-6ii 

Sfe Zr0 2 « ^-R-sVfe <a^^(Dl^=)2l olAV^fl#ol ^7fl*>fe- 53* Sft^l ^ = ^* £^ 

2) Dflsgj^oi) #7flal o.s. °1)*slol sa^. 

1^21 Hj-Hjoll ^12:€ 2:^1-* W# ^^flS. 1 ^fl^l 49 ^% H *\ =-3%- 99 v-flxl 51 f^^=%# «-fr 
^ ^ 5ac}. hV^- ^SV Tfl^, l tflxl 30 ^ xl ea^- 99 ifl^] 70^^%» ^ JU^. ^^2] 2^* 

ol ^-71 H>fi). S3g>H* ^7>S. fl-ff* o) s$~-2) a>^# ^EflS. ^«fll- 7l^o.S. 0.1 tfl^l 

20 ^^=%. «>^-z|*l-7ll^ 1 ifl^l 10 ^^=%^ Sl^. 

■S- U^l n}-2} ^ol^l fe* «12^^* 5> 31*^1 fe- ^S. ^1=3%-* t^sW^ °l^r ^"^^th 2^ ^fl* 7>^ 
T Xlt+. ^21 f^2] 4# ^-^2^ >a-tV* *l=5ct%- ^#ofl^^ o] ^".oj -g-oflS. *V^ofl 21 Sfl^ °V 

^=11^14. 
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tW. °l«-fr 3# ^(21^) ^nfl Xlxl^S.^ S.*] a^SpTfl Af-g-^u}. 0]$^ Hj^-, ofl=. 

t^r ti J-5", %3H^S]- at-g- (hydro denitriflcation) , 1"% *h§-. *rrii$-^-% (hydrode 

sulphurization) . 1^5. ^SH^ 7fl^ (reforming) , ^7] -7fl^ iV-g- (steam - reforming) , 3.^ «}-§-( 

cracking), <t± % 7} 3.^*3 *}-§- (hydrocracking) , =t4i^ «}-§-. «}-§-, o]^^^]5). *-g-^-(^^b) ^ 

-§-, 3-^1 <3i^ cf= ^-71 ji^ tiV-g-, AVSr ^(Sfe) «-8-, ^(Cla 

us) ^Ir-g-. iflg 71^-2] afl7l 7 r i Slel, *}-§-, xH&# aV-g- SEfe ^^Sfe ^nfl 2Lfe *ofl *1 



^.em, -fr ttr€- 5E:^#Sl 7 r # °HH o]v] ti)-<2}- go], x$<£ 7)^2] ^7] 7>i 

9)-g-#3r ^fr * D fl #^ ^€".2-3. «-?}Al7l7l oflJg. S-<g ujc ^Efl^ ^ Dfl s. ^^^S. ^^Al7]7l^ 

Sfe Sfe A))^ SicS)^ (monolith) iflJMl^ vfl#-§- *g^Hr ffl A}-g-£)o} ( o) tfl^ " <$X\ - ia-fe 

(wash -coat)" Bfe <£A. 



t-a-'-Hi i] 

70^% ZrO 2 /30 ^% Ce0 2 <?1 ^ sl^iLS. 13 7) ^Sfc^ Ce 0 2 180 g* «-frS>^ €-5. 

ols 37)7} -2f 5 nm?] ^ ( = ^ ^7fl 2.583,736^0)1 7)^fl-g «H n)-a)- ^)^^) 7500 g-§- ZrO 2 20 ^ 
^-H-*H -i-S. 0 !^- 3.7)7} 100 nm°J *1 s-ia^ ^ 2100 g4 ^^-Al^c}. 

^SSl-Tfl Jil^Al?)^^ ^7l ^^l-o)! 2M <?3/.E.qo}^-g-o!) 450 g* %7\is\<%^. %Q ^^-#3) pHfe ^7.5^$} 
^. °1^t *M 4J^l-# ^^r^- ^ , #5- ^^*rJl, ^#^^-5. SL^: 120*0"))^ 16 

"S-7] f^oflA-) c^el ^-S-ollT.-) sl-iA)^ ^ ^o)^l BET a]a^2)^- 7>^r} : 

- 600 V, 6 aRV : 76 m 2 /g 

- 800 "C, 3 ^l*}: 34 m 2 /g 

- 900 t:, 6 Al^V; 25 m 2 /g 

x^l ^1^ ^H^-i- ^^r, goot:^^) *V^A)y Ag^.g-6)iAi 4^-34 ^-o. ^-^5)^14 

- ^1 Jl-g-^l <8-.fr ZnOzf 1 ^ ^ 5^^% Ce0 2 S °1 ^-^^lJl; <>1 JI-§-s)1^2l d)^ sg^ 3.7)^ ot 10 

- ^12 Jl^-^ -8-fr Ce0 2 ^2l ^40^^%ZrO 2 S. o]s.^^ji; o) ja^.^)^^ u )±_ ^B.7}^ <^9nm<^. 

1000t:°lM ^ ^o)^l ^^#21 +Y± Ji-S- -g-a= (OSC)* Sl-71 A)^6l] nj-e}^ ^^s].^tq. oinfl, 

€ 2J:fr 3.8 ml CO/g CeO 2 

1 

[H± i-fr -g-^ w o V ^] 
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1000'C°)H H>}±->H1 a$/$& 0.3 g «8<H3* 2 w>°> ^ tt# 10 l/h^ ^lfi-S. ^el*>S^. °1 

7l*M 5 % ^£.2} <a<+^i Sfe 2.5 %^£2) A J-±t *4*t ^BflS. ^d-M^t}. 

. ^f - 400 "C3. €-3E. 

- ^Vdi ^ 

- "S^el CO «^ 

- "3 3 3 Afl-S.^- Ozl^ 

- CO €^ * o 2 ^^^ atfl 

H-S- -g-^-i- ^ « sg 7>*V7l fl*}o*. CO % o 2 «^sl jatfl oi-f-o^i- aj-7] ai^si 

Sfe Ce0 2 lg iH^Hr *§SCO i«l^= (ml)* %^*>^^. 

iL-Fj- -g-^-i- mi 0 2 /g Ce0 2 i&fl3. t+E)-ifl7l flSIHfe ml CO/g Ce0 2 ^S. M-E}^ -#7l 23. i^VHS^. 

[•^*H1 2] 

i§5 *aol= 3.7\7\ ^sonm 1 ?] *1=.H^ Aj-g-eHf 3J( r =10)* Xl^SKlI^ 1^ *Z*£SLS. ^ 

900t:°)H 6<M?i I-?} SH^l?] °3o]z± ^ °. 

- BET Hla^^: 20 m 2 /g 

* XI 1 Jl-g-X): Zr0 2 ^2l ^25^^%2l Ce0 2 3 o] ^-c^xlaZ, a] Jl-g-afll- ^«>^- t>]± 3.7}^ °f n n 
m°J. 

* X|2j2**H: CeOzf'S] Zr0 2 3 ol^o^ai, o] ai-g-Sfll- ^-^et>^ u]^ ^ 3.71^ q= 6.5 nm°J. 
1000'C°iH SfiAl^l ^^-i-oi) tflsT] AVi jL-fr -g-^-g- 2.8 ml CO/g CeO z °)5X&r. 

[€*H 3] 

AS H7l7> «f 15 nm<J] Xl# ^S>fe 3(r=6.5)* X|2l*KEfe -S<M°fl 1^ wj-^ O.S. 

900t:°>H 6 Al^V *o> Sj-^Al?! 4. £<H*|fc. Aj^^-a) BET 22m 2 /g^l^^. 
[^aHI 4] 

Al 2 0 3 15 f^%3. *^2l -SSit^-. 



- 8 - 



f-^-^-^ 10-0295168 



900TC«<|^ 6*)1} afr-fcAl?! ^ <£o]£ BET ulS^-fr 39 m 2 /g°lSm. 

5 (H]S<4)] 



£7]7} q= 10 nm'Jl *1 *V8-*|-fc 3(r=2)# >fl^*>jlfe 1^ ^ .2.3. 

900 "C^ 6Al?>^-o]-*>^Al?l :f <S(H^1 a|^^-2] BET «1S^^-S- ^ 10m 2 /g°l£cK 

5E#, 1000t:°lH S^Al?] ^^#^1 cflsfl ji^f -g-^ 1-4 1.6 ml CO/g CeO z °]ft^. 

[^11 6 (BlJa<i)] 



S3.°l = al^ol ^ 50 nm o] ^sa^ # ^ *3.°lE. *\%o] ^ 15 nm°l >fl# *>-§-*Vfe 3 (r=3.5) 

900t:°llAl 6Al?> ^-9> sj.-tAl?] ^ <go^ Ag^-g-s] BET ala^aj^ 18 m 2 /g°lSi^. 
7 («l3a<4)] 

S>iAl?] ^- -go^i- s|# 3^S°1H ^^=al7> ZrO 2 80 % ^ CeO 2 20 %7> € ^ *>fe ^ v]g_ ^ 

P H 4 ^ P H 8 ^zHH Jp- 4 -g-71 900*C<*IH 6 a1?> s>dt a] ?1 <£o^ Btri h]^^^- 

10m 2 /g<>l^t^. 

(57) T^S) 

^T 1 ^ 1. 



(i) T^Sfe °dA^2] ^-g- af$ r2 ofl tfl^V Xl^a^ « t^SHt <g^>l-^ igS 3)3 r, 2} «1 r°l 5 °1 

•tf°lJl 167 DlnV<?l x] sa^- $ 53 ^-§- -s-aj S^#2l SJ-*^**! «H1 tfl-g-Sffe- «13. ^31, (ii) 

-^•71 -&^-§-°ll cg7l# ^7>*V^ (iii) J?*r*Hr 3? (iv) ^-71 3}*r€ 33 

■§--§- *ViAl7l^- ^^1* £tt*Vfe 3* ^QSLS. ST-^r ^5.2^ % 41#Sl aV3*# 7l^H ^fls ig-^. 

^T 1 * 2. 

^Ill^Hl sa<H>H. A J"7l xls a ^. ^-§- ^aVI-^ r,<>l 5 nm vfl^l 500 nm°J ^^r ^-^ Sfe « 0 > 

^. 

33 ^ 3. 

^l2^-°fl Sl<>1^, A J-7l ^ n °1 10 nm tflxl 200 nm°J ^3 ^.S. 
4. 
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^n 1 ^ 5. 

*fl4%H Sa°W. ^7] ^ v z 7\ 5 nm i-H*l 50 nra°J 53* f ^^-S *>fe « 0 >^. 

6. 

7. 

^16%H1 Slol^, aJ-7) a! r ol 20 167 nl^-o] 5}-g- s.^ 0.3. Sfe « 0 >^. 
^T 2 -"^- 8. 

°V^S|-Ai7i7l Ai^s.^ s)£^- <a:«:e)£^-#, ^nl^. ■ffdt. £#, *}-§-, e|^-, q 

S^r Hli-f-i *<4H <?d«| SEfe W#3>1 ^7>5>fe ?Ji f ^1 AS. §>^- u o V^. 

^t 1 ^- 9. 

^17%H Sa°W, ^-71 JE^g q&o] ^nl^ fli ^o|)^ aJeJ]^ #^o] 30} aj-^ 

^n 1 "^ 10. 
^T 1 "^- 11. 

XlKNHI sa<H-H. °^£M«} ^-8-^*1 A >-§-s]^ 51* s^os. ^ hj-^. 

^T 1 ^- 12. 

*l| 1* 3^" ^ <Hi=. «■ %H1 5a°H./*M <^7l^ ^7># ^ ^^-#31 aj^ pH 7> 4 ol#ol ^ nfl^x] 
53* Sfl-fc 

13. 

^T 1 "^ 14. 
31 15. 
16. 
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^t 1 ^ 17. 

afllV 3% v ^ 'Hit qM| Si^H, a 0 V 7 ) S }±7} 700t: ifl*| lOOOTC^ €-S«1H ^r^s)^: ^-£-5. €r}-fe # 
^Tty 18. 

*Hl7%Ml sa°H. A o v 7l £-£7> 800"C vfl^l 1000t<?] 3}* Sfe «fHl. 

^T 1 "^ 19. 

^11* vfl^l 3%»- ^ *V <8-°fl &<>W. ^* ^SflS. X| 51 xfl^J 99 ^^=% ^ *f|-§- 1 49 fl-fr 

^ ^ 20. 

*1119^H1 sa<H^i. #7l £^ -ti^S ^EflS. 0.1 ifl*l 20 ^7} 2:^** <37l tt » 0 >^. 
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